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INTRODUCTION. 
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"By  reason  of  a rather  remarkable  combination  of 
conditions,  the  immediate  present  may  be  considered  the  most 
important  period  in  the  history  of  road  improvement  in  the  United 
States.  The  old  systems  of  road  administration,  involving  the 
principle  of  extreme  localization,  are  fast  breaking  up,  and  new 
systems  involving  the  principles  of  centralization,  are  taking 
their  place.  Road  administration  is,  therefore,  in  a transitional 
or  formative  stage,  and  it  is  of  the  utmost  importance  that  the 
movement  be  directed  upon  the  right  lines". 

"It  is  a curious  coincidence  that  the  introduction  of 
the  motor  vehicle  at  about  the  time  when  these  changes  in 
administration  began  has  brought  about  traffic  conditions  which 
have  necessitated  an  equally  radical  departure  from  old  methods 
of  construction  and  maintenance.  It  will  thus  be  seen  that  the 
entire  system  of  road  improvement,  involving  administration, 
construction  and  maintenance,  is  passing  through  an  exceedingly 
important  period,  in  which  the  educational  and  scientific  work  of 
this  branch  of  the  government  service  should  prove  of  the  greatest 
value".* 

While  it  may  be  inferred  from  the  above  quotation 
that  great  changes  will  be  made  involving  administration, 
construction  and  maintenance  of  roads^it  is  interesting  to  look 
back  at  the  growth  and  development  of  our  highways,  especially  that 
work  done  by  the  different  states.  As  the  country  developed  and  the 
necessity  of  good  roads  became  apparent,  both  for  financial  and 

*Annual  Report  of  the  U.  S.  Department  of  Agriculture,  1910. 
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sooial  reasons,  the  states  took  up  the  work  which  had  keen  started 
hy  counties  and  townships,  and  laws  were  enacted  forming  state 
highway  commissions  whose  duty  it  was  to  see  after  the  improvement 
and  maintenance  of  old  roads  and  the  construction  and  maintenance 
of  new  ones. 

The  purpose  of  this  thesis  is  to  take  up  the  work  done 
by  the  various  Highway  Commissions  and  give  in  a brief  way  what 
has  been  accomplished  by  those  states  providing  state  aid  for  the 
improvement  and  maintenance  of  their  roads. 


CONNECTICUT. 


State  aid  was  first  established  in  Connecticut  in  1895 
and  a highway  commission  consisting  of  three  persons  was  created. 

This  commission  was  in  existence  until  in  1897  when  the  legislature 
enacted  a new  law  which  provided  for  a single  commissioner  to 
replace  the  three. 

The  highway  law  has  been  changed  several  times.  In  1895 
only  $75, 000  per  annum  was  appropriated  while  in  1910  there  was 
available  over  $1,725,000  for  construction  and  nearly$268 , 000  for 
maintenance.  This  includes  $500,000  for  trunk  line  roads  which  the 
townships  do  not  help  to  construct.  Each  year  $500,000  in 
addition  to  the  above  may  be  spent  if  the  highway  commission  thinks 
it  best,  which  brings  the  total  amount  available  to  about  $2,225,000. 

The  ''select-men”  of  each  township  may  ask  for  that  part 
of  the  road  fund  which  is  set  aside  for  the  use  of  their  township 
and  designate  which  roads  they  wish  to  have  improved  with  state  aid. 
If  the  commissioner  approves  the  choice  he  has  plans  and 
specifications  drawn  up  for  the  work  and  lets  the  contract  to  some 
responsible  bidder. 

The  establishment  and  maintenance  of  township  roads  is 
in  charge  of  the  select  men  of  the  township  who  are  elected  by  a 
vote  of  the  people.  New  roads  are  laid  out,  highway  districts 
organized  and  taxes  ordered  levied  by  the  people  in  open  town 
meeting.  In  case  of  the  neglect  of  the  select  men  to  keep  the  roads 
in  proper  repair,  the  commissioners  of  the  county  may  have  the 
repairs  made  and  charge  it  to  the  township. 

The  state  of  Connecticut  is  divided  by  geologists  into 
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three  areas  designated  as  the  eastern  highland,  the  western 
highland  and  the  central  lowland.  Besides  the  hills  of  the  highlands 
there  is  a range  running  nearly  north  and  south  through  the  low 
central  area  dividing  it  into  two  valleys.  Important  roads  run 
across  these  ridges  hence  the  road  building  is  inevitably 
expensive  and  a large  part  of  the  work  has  been  to  relocate  the 
roads  so  as  to  avoid  excessive  grades  and  secure  as  direct  routes 
as  conditions  will  permit. 

The  Berlin  road  which  is  a part  of  the  Hartford  and 
Hew  Haven  turnpike,  is  an  excellent  illustration  of  the  work  being 
done.  This  road  is  eight  miles  long  and  traverses  a somewhat  hilly 
country  but  has  no  steep  grades,  and  less* than  a half  dozen  curves 
and  none  of  them  sharp.  It  is  32  feet  wide  throughout,  and  one 
stretch  of  over  3 1/2  miles  in  length  perfectly  straight.  All 
changes  in  grade  have  been  effected  by  long  vertical  curves;  all 
slopes  have  been  carried  back  the  full  distance;  strong  and  neatly 
built  railings  have  been  built  on  all  deep  fills  and  intersecting 
roads  have  been  graded  far  enough  from  the  main  road  to  insure  a 
pleasing  appearance.  The  road  is  of  both  Telford  and  Macadam 
construct  ion.  On  this  highway  the  grading  was  noteworthy  on 
account  of  the  large  amount  of  material  removed.  In  two  places 
only  a few  hundred  feet  apart,  retaining  walls  were  built  in  cut 
sections  and  railings  were  constructed  on  both  sides  of  the  roads 
on  fills. 

A great  deal  of  care  has  also  been  taken  with  the  drainage 
The  underdrainage , wherever  needed,  is  secured  by  means  of  rubble 
drains  laid  in  the  center  of  the  roadway. 
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Connecticut  has  not  done  very  much  along  experimental  lines 
on  account  of  the  great  amount  of  road  work  to  be  done  and  on 
account  of  the  great  expense  of  that  which  has  been  done.  This 
expense  is  due  to  the  natural  conditions  of  the  topography.  Most 
of  the  work  that  has  been  done  is  of  tried  and  proven  methods  of 
construction,  most  attention  being  paid  to  the  permanent  construc- 
tion of  well  located,  drained  and  graded  roads. 
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LEL$UAEE. 

She  State  of  Delaware  is  composed  of  three  counties  whose 
road  "business  is  taken  care  of  "by  Levy  Court  Commissioners. 

All  the  public  roads  in  two  of  the  counties  are  under  the 
care  of  the  Levy  Courts  of  their  respective  counties,  while  in  the 
other  county  only  the  roads  which  have  lately  been  built  under  the 
State  aid  laws,  and  causeways  leading  to  and  from  the  bridges  are 
maintained  by  the  Levy  Court;  all  other  roads  being  under 
Commissioners  elected  by  the  people. 

The  first  state  aid  law  in  Delaware  was  passed  in  1905, 
creating  the  Delaware  State  Highway  Commission,  which  was  composed 
of  three  members,  one  from  each  county,  whose  duty  it  was  to 
supervise  the  building  of  permanent  roads  in  cooperation  with  the 
Levy  Courts  of  the  three  counties. 

At  the  same  time  the  legislature  appropriated  $50,000  per 
year  for  two  years,  the  state  to  give  $10,000  to  each  county  provided 
the  county  spent  the  same  amount.  Only  one  county  took  advantage 
of  this. 

In  1905,  the  legislature  repealed  the  law  that  created  the 
State  Highway  Commission,  and  enacted  a separate  law  for  each  county. 
Under  this  law,  during  1905  and  1906,  about  $111,000  were  spent  in 
the  construction  of  new  roads,  most  of  these  being  gravel.  One-half 
of  the  above  sum  was  furnished  by  the  state  and  a like  amount  by 
the  counties.  Each  year  since  has  seen  a rapid  growth  in  the  amount 
of  money  spent  on  the  highways  in  this  state. 

The  roads  constructed  with  the  aid  of  the  state  have  been 
much  admired  and  favorably  commented  upon  by  all  those  people  of  the 
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state  who  have  used  or  seen  them.  The  roads  in  Kent  County  have 
"been  built  of  Brandywine  Granite  and  Birdsooro  trap  rock  at  a cost 
of  about  $6000  per  mile.  The  roads  are  of  macadam  construction,  16 
feet  wide  and  8 inches  deep  with  stone  shoulders  on  either  side 
extending  to  the  full  depth  of  the  road  bed,  making  a permanent 
highway  about  35  to  40  feet  in  width.  In  Sussex  county  where  there 
has  also  been  a number  of  miles  of  macadam  road  built,  costing  about 
the  same  per  mile,  the  roads  have  proven  equally  satisfactory  and 
people  have  been  clamoring  for  more. 

In  the  preparation  of  the  plans  of  the  roads  already 
is 

constructed,  a survey/made  of  the  road,  a profile  of  the  center 
line  and  cross  sections,  at  intervals  of  not  greater  than  one- 
hundred  feet  are  taken,  and  any  important  features  that  may  influence 
the  construction  of  the  road  are  noted. 

The  plans,  profiles,  and  cross  sections  are  all  plotted 
on  the  same  piece  of  transparent  profile  paper,  and  after  the  plans 
are  fully  approved,  blue  prints  are  made  of  them. 

The  plans  are  made  of  a uniform  width  of  about  ten 
| inches,  and  are  finally  bound  in  book  form  for  the  use  of  anyone 
who  may  have  use  for  them  in  connection  with  the  road  work.  The 
cost  of  engineering  has  averaged  about  $140  per  mile.  The  notice 
to  contractors,  specifications,  bidding  sheet,  contract  and  bond 
are  all  printed  in  book  form  and  bound  in  one  book,  which  is  used 
in  the  contracts  finally  executed  for  the  work. 

During  the  year  1909,  in  Hew  Castle  county,  there  were 
constructed  7,960.6  lineal  feet  of  water  bound  macadam  roads  at  a 
cost  of  $10,527.83;  Macadam  roads  with  bituminous  binder,  1,912  feet, 
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costing  $2,191.65;  and  700  feet  of  Amiesite  road,  costing  $1,123. 
During  both  1909  and  1910,  nearly  all  in  the  latter  year,  37.94 
miles  of  stone  roads  were  constructed.  More  data  is  given  in  the 
tables  following. 

Very  little  road  work  of  importance  has  been  done  in 
the  other  two  counties,  Kent  and  Sussex,  largely  on  account  of  the 
opposition  of  the  farmers,  but  since  they  have  seen  the  advantages 
of  these  roads,  especially  for  themselves,  many  of  the  more 


intelligent  farmers  have  become  the  strongest  advocates  of  the 


principles  of  road  building  as  embodied  in  the  state  aid  law. 
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IELIUOIS • 

It  is  doubtful  if  in  any  other  state  of  the  Union  a 
greater  activity  has  been  shown  by  prominent  men  in  behalf  of  the 
novement  for  better  roads  than  in  Illinois.  It  was  not  until  1903, 
however,  that  anything  was  done  officially,  when  Governor  Yates 
appointed  the  "Illinois  Good  Roads  Commission"  to  collect  information 
concerning  the  conditions  of  public  roads  and  the  amounts  spent  in 
each  county  upon  the  roads  and  bridges.  The  commission  made  its 
first  report  in  1905  and  its  information  has  been  tabulated  and  put 
in  accessible  form  for  future  use.  Much  of  it  has  already  proved  to 
be  very  valuable  in  the  assistance  given  the  people  by  the  state  in 
their  road  work. 

In  1906  legislation  was  enacted  that  created  the  Illinois 
Highway  Commission.  The  annual  appropriation  was  but  $£5,000  per 
annum  and  the  actual  physical  accomplishment  was  limited  on  account 
of  the  commission  being  purely  advisory.  Three  things  were 
necessary:  first,  to  find  out;  second,  to  demonstrate,  and  third, 
to  convince. 

The  first  thing  the  commission  did  was  to  enlist  the  aid 
of  the  Post  Office  Department.  A list  of  questions  were  mailed  to 
over  £600  rural  carriers  for  information  concerning  their  routes. 
Replies  were  received  from  1340  giving  exact  information  about  one- 
third  of  the  roads  in  the  state. 

For  the  first  time  in  the  United  States,  a systematic 
census  of  road  traffic  was  under  taken,  and  an  actual  count  of 
vehicles  passing  over  some  60  roads  in  different  parts  of  the  state 
was  made  three  or  four  times  a month  during  the  year.  The  purpose 


10- 


J of  this  was  to  show  exactly  how  the  condition  of  a road  effects 
its  use.  This  data  also  gave  an  indication  of  what  should  he 

| 

expended  on  the  road  for  a given  amount  of  traffic. 

Special  attention  has  been  given  to  the  maintenance  of 
earth  roads  by  road  drags.  A great  deal  of  literature  is 
distributed  each  year  urging  the  farmer  to  make  use  of  the  road 
drag  and  much  good  has  resulted.  It  has  been  found  that  the  simple 
road  drag  is  the  best  means  of  maintaining  the  clay  and  black  gumbo 
roads  which  abound  in  Illinois. 

There  is  also  in  Illinois  a convict  labor  law,  which 
provides  that  the  Board  of  Prison  Industries  of  the  state  shall 
furnish  to  the  State  Highway  Commission  crushed  rock,  for  free 
distribution  among  the  local  road  officials,  under  such  rules  and 
regulations  as  the  Highway  Commission  may  prescribe.  With  low 
freight  rates,  which  the  commission  has  been  able  to  secure,  it  is 
possible  for  those  communities  which  have  not  road  material  to  get 
the  crushed  rock  from  the  penitentiaries  at  a very  small  cost. 

With  the  aid  of  the  material  gotten  from  the 
penitentiaries,  the  commission  has  been  able  to  construct 
experimental  stone  roads  in  sections  of  the  state  where  Macadam 
roads  have  never  been  used  or  built,  at  a cost  to  the  commission 
of  little  more  than  the  cost  of  supervision.  For  the  community 
the  only  cost  was  the  labor  of  construction,  and  the  freight  on  the 
stone.  These  roads  have  attracted  much  attention  locally  and 
have  well  proved  the  value  and  importance  of  experimental  work  in 
road  building  in  this  state. 

Turning  aside  from  the  roads  it  is  interesting  to  note 
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that  practically  one-half  of  the  cash  tax  for  roads  and  bridges 
during  the  last  few  years  has  been  expended  on  bridges.  In  a number 
of  counties sixty  per  cent  spent  for  roads  and  bridges  was  for 
■ bridges  so  this  feature  of  highway  work  is  one  of  particular 
importance  in  Illinois.  In  the  investigation  made  by  the  first 
commission  it  was  found  that  a majority  of  these  bridges  were  about 
half  the  perequisite  strength  and  cost  approximately  tv/ice  what  they 
should. 

To  correct  these  conditions,  the  Illinois  Highway 
.Commission  gives  free  of  charge,  to  the  local  highway  officials, 
designs,  estimates  and  specifications  for  highway  bridges  of  all 
kinds.  Demand  for  this  aid  has  shown-  that  it  is  one  of  the  most 
important  phases  of  the  work  of  the  commission.  Bridge  inspectors 
are  furnished  free  by  the  commission,  to  superintend  the  work 
and  see  that  everything  is  done  correctly. 

The  commission  has  endeavored  to  raise  the  standard 
of  bridges  and  has  encouraged  the  adoption  of  more  suitable  and 
permanent  forms  of  construction,  especially  the  construction  of 
concrete  bridges  for  all  short  spans. 

The  commission  has  done  much  to  interest  the  farmers 
in  the  improvement  of  their  highways,  and  much  has  been  done 
through  the  farmers  institutes  which  are  splendidly  organized  in 
Illinois . 

It  is  believed  that  the  experimental  w ork  has  done  the 
most  good,  because  there  are  communities  in  nearly  every  section 
of  the  state  that  are  ready  to  make  improved  roads  if  they  only 
knew  how  to  go  about  it  and  were  assured  as  to  the  results. 
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IOWA. 

In  1904  the  General  Assembly  passed  an  act  making  the 
Iowa  State  College  at  Ames  the  State  Highway  Commission  for  Iowa. 

The  college  put  the  work  under  the  dean  of  engineering  and  dean  of 
agriculture;  giving  them  the  power  to  expend  the  small  appropria- 
tion allowed  them  for  this  purpose.  The  road  school  is  conducted 
as  one  of  the  duties  specified  in  a law  which  states  that  during 
each  year  demonstrations  in  the  best  methods  of  practical  road 
building  be  held  at  some  convenient  point.  In  1905  and  1906  it 
was  held  at  Ames,  in  1907  at  Council  Bluffs,  and  in  1908  at  Waterloo. 

The  purpose  of  the  road  school  is  to  be  a clearing- 
house for  ideas  of  the  men  all  over  the  state,  and  to  pick  out  the 
best  of  these  and  put  them  to  practical  use;  also  to  show  various 
kinds  of  machinery  in  use  under  men  and  teams  trained  for  this 
purpose.  The  work  done  consists  mostly  of  samples  of  well  graded 
and  well  drained  earth  roads,  concrete  culverts,  and  in  fact, 
sample  work  of  every  sort  pertaining  to  highway  construction  and 
maintenance . 

Iowa  is  one  of  the  "split  log  drag  states".  Where  the 
system  of  road  dragging  has  become  well  established  the  roads 
have  been  improved  wonderfully  and  at  a comparatively  small  outlay 
of  time  or  money. 

The  commission  has  done  a great  deal  of  concrete 
experimental  work,  and  its  use  has  been  urged  upon  the  people.  As 
a result  practically  every  county  in  the  state  is  doing  something 
along  this  line.  The  road  funds  are  limited  and  not  many  structures 
can  be  built  in  a year,  but  by  continually  keeping  at  it,  practicallj 
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every  county  may  have  all  its  waterways  crossed  hy  permanent 
structures.  Hear  Waterloo  much  has  been  done  already  and  during  a 
days  drive,  at  least  fifty  concrete  bridges  and  culverts  may  he 
I seen. 

Earth  road  building  is  also  receiving  its  share  of 
attention,  and  out  of  a material,  which  was  formerly  considered  as 
being  absolutely  worthless  as  a road  material,  splendid  highways 
are  being  built  by  proper  grading  and  rolling. 

In  many  parts  of  Iowa  there  are  many  stretches  of  sandy 
roads  which  are  among  the  worst  types  of  highway  from  the  traffic 
standpoint.  Eor  example,  a piece  of  such  road  near  Waterloo  was 
improved  by  the  addition  of  clay  which  was  hauled  from  a neighboring 
clay  hill  and  spread  and  thoroughly  rolled.  As  a result  of  this 
improvement,  much  trade  which  formerly  went  to  various  small  towns 
came  to  Waterloo. 

The  work  that  was  practicable  and  possible  near  Waterloo 
is  the  thing  that  the  school  is  taking  up  and  working  out  for 
practical  purposes  all  over  the  state.  The  commission  has  found 
that  it  is  not  lack  of  money  but  a lack  of  experienced  men  that 
makes  the  work  slow,  and  until  more  men  enter  this  work  as  a 
profession,  highway  work  will  continue  to  be  slow. 
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MAI1IE . 

Although  one  of  the  earlier  states  settled,  Maine 
is  among  the  later  ones  to  give  state  aid  for  the  improvement  and 
maintenance  of  her  public  highways. 

In  the  winter  of  1900  - 01  the  first  state  road  law 

a total  of 

was  passed.  It  provided  that  any  town  (township)  could  appropriate/ 
not  less  than  $100  nor  more  than  $200.  and  expend  the  same  on  such 
main  traveled  thoroughfares  as  the  county  commissions  should 
designate  as  state  roads.  If  all  the  conditions  in  the  law  were 
carried  out  the  State  Treasurer  was  authorized  to  reimburse  the 
town  (township)  for  one-half  the  amount  actually  expended. 

During  the  first  year  12  towns  voted  to  accept  its 
provisions,  the  second  99,  the  third  206,  the  fourth  244,  the 
fifth  270;  and  in  1906,  337  towns  made  such  appropriation  and 
322  built  state  roads  and  were  given  state  aid. 

The  appropriation  the  first  two  years  was  $15,000 
per  annum.  The  next  legislature  in  1903  raised  the  amount  a 
township  could  draw  from  the  state  to  $200  and  increased  the 
annual  appropriation  to  $40,000.  In  1905  this  was  raised  to  $300 
and  the  annual  appropriation  to  $50,000. 

The  legislature  of  1905  created  the  office  of  State 
Commissioner  of  Highways.  The  duties  of  this  Commission  are 
advisory  and  consulting,  with  authority  to  collect  information 
and  statistics  relating  to  highways  and  bridges,  and  also  to 
recommend  any  needed  legislation.  The  law  also  provides  that  the 
commission  shall,  at  least  once  a year,  hold  a road  meeting  in 
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each  county  under  the  auspices  of  the  county  commissioners,  to 
which  meeting  all  the  road  commissioners  in  the  State  are  invited. 

The  first  work  of  the  commission  was  to  collect 
information  from  the  county  commissioners  concerning  road  standards 
then  in  use.  This  work  uncovered  the  fact  that  only  three  counties 
had  any  specifications  for  doing  this  work  and  none  of  the  three 
were  alike.  This  matter  was  taken  up  "before  a convention  of  the 
county  commissioners  about  six  months  later,  with  the  result 
that  the  State  Commissioner  was  authorized  to  draw  up  such 
specifications  as  he  thought  necessary  to  aid  the  counties  in 
constructing  state  roads.  Specifications  were  drawn  and  at  the 
expense  of  the  state  were  furnished  to  the  county  commissioners, 
and  they  in  turn  supplied  each  township.  The  move  was  a success, 
for  during  the  next  year  a large  number  of  townships  followed 
the  specifications  to  the  letter,  and  over  one-half  of  the  boards 
of  the  county  commissioners  reported  the  work  was  from  50  to  100 
per  cent  better  than  ever  before. 

Maine  has  all  kinds  of  roads  and  the  task  of  the 
State  Highway  Commission  is  one  that  requires  good  judgment 
along  many  lines.  There  are  all  kinds  of  soil  conditions  in  the 
state;  each  requiring  a different  method  of  constructing  and 
maintaining  the  roads. 

The  roads  over  the  sandy  soil  are  improved  by  building 
a track  of  clay,  gravel  or  crushed  stone,  and  providing  a good 
surface  drainage,  natural  gravel  roads  are  nearly  always  good, 
and  some  of  the  natural  gravel  roads  in  the  state  are  equal  to  the 
best  Macadam  roads. 
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The  clay  and  loam  roads  are  the  hardest  to  improve 
on  account  of  the  necessity  of  under- draining  them.  The  surfacing 
material  is  usually  gravel.  The  reason  for  this  is  "because  there 
are  very  few  stone  crushers  in  the  State  and  these  are  owned  mostly 
in  the  cities  and  larger  towns.  The  practice  has  been  to  crush 
any  kind  of  stone  that  could  he  found,  hut  more  attention  is  being 
given  to  the  finding  of  suitable  material.  Granite  and  limestone 
quarries  are  abundant  in  the  State  and  nearly  everywhere  boulders 
and  field  stone  can  be  secured.  There  are  also  several  deposits 
of  trap  rock,  but  none  of  very  great  extent. 

As  in  many  other  States,  one  of  the  greatest 
difficulties  in  the  way  of  road  improvement,  is  the  frequency  with 
which  road  Commissioners  are  changed.  Of  course  the  natural 
indifference  of  the  people  makes  the  work  slower,  and  there  are 
yet  some  who  do  not  believe  the  State  should  supervise  the  public 
road  work,  because  it  is  claimed  by  them,  that  it  is  the  duty  of 
the  county  and  town.  This  attitude  is  gradually  disappearing 
however,  and  each  year  the  State  is  able  to  do  a little  more  for 
the  betterment  of  the  public  roads. 


. 
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MARYLAHB. 

In  1900  the  largest  and  richest  comity  in  the  state, 
Baltimore  County,  secured  the  passage  of  an  act jj  which  provided  for 
the  creation  of  the  office  of  County  Roads  Engineer  and  for  more 
modern  and  intelligent  methods  in  the  expenditure  of  its  funds  for 
construction  and  maintenance  of  its  roads. 

In  1902  Allegany  County  did  the  same  as  Baltimore  County 
and  later  others  came  in.  The  success  of  the  work  resulted  in  the 
passage  in  1904  of  the  Shoemaker  Lav/  which  provided  for  technical 
as  well  as  financial  aid  for  those  counties  wishing  to  proceed  v/ith 
modern  road  work. 

This  law  met  with  such  success  that  in  1906  an  act  was 
passed  appropriating  $90,000  for  the  improvement  of  one  road  alone 
and  in  1908  the  State  Road  Law  was  passed  appropriat ing  $5,000,000 
for  the  construction  at  the  expense  of  the  state  alone,  of  a system 
of  modern  state  roads. 

In  1909,  sixteen  out  of  the  twenty-three  counties  had 
constructed  about  150  miles  of  modern  roads  under  the  act.  Two 
obstacles,  lack  of  cash  on  the  part  of  the  county,  and  politics 
have  prevented  a great  deal  of  work  that  otherwise  would  have  been 
done,  nevertheless  the  people  are  very  deeply  interested  and  new 
lav/s  will  probably  be  enacted  that  will  overcome  these  difficulties. 

Besides  the  financial  and  political  troubles  encountered 
are  the  difficulties  met  in  construction.  There  are  many  different 
conditions  to  be  met.  The  eastern  part  has  the  sands  and  clays  to 
be  dealt  with,  the  southern  part  has  the  non-cementing  gravels,  and 
the  western  part  the  rocks  and  clay.  The  lay  of  the  land  changes 
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from  horizontal  to  vertical,  making  it  difficult  to  get  good  grades, 
and  the  climate  is  very  changeable. 

Most  of  the  construction  work  has  been  of  trap  rock  or 
hard  blue  limestone  macadam,  six  inches  thick  after  rolling.  Very 
little  telford  has  been  used  but  occasionally  eight-inch  macadam 
has  been  constructed,  relying  on  the  drainage  to  improve  the 
subgrade  to  the  necessary  degree. 

The  average  cost  per  mile  of  all  roads  completed  to  date 
has  been  $6,600,  exclusive  of  supervision,  but  including  all  grading, 
culvert  and  bridge  work.  The  width  of  macadam  is  usually  twelve 
feet,  in  some  cases  fourteen,  and  on  shell  roads,  ten.  The  average 
cost  per  square  yard  of  the  stone  or  stone -gravel -macadam  alone 
has  been  $0.62,  of  the  shell  macadam  alone  $0.48  l/4  or  $4,376  and 
$2,548  per  mile  respectively. 

All  culverts  and  bridges  under  forty  foot  spans  have 
been  built  of  concrete  or  vitrified  clay,  and  cast  iron  pipe  has 
also  been  used,  ho  wooden  boxes  or  wooden  floors  have  been  used 
except  in  two  long  steel  bridges,  ho  grades  have  been  over  eight 
per  cent  and  but  one  or  two  as  high  as  that. 

The  work  as  done  in  the  field  is  practically  the  same 
as  being  done  in  hew  Jersey,  Massachusetts  and  Connecticut,  and 
while  Maryland  did  not  start  the  work  as  soon  as  some  of  these,  it 
would  be  hard  to  say  from  the  results,  that  they  have  done  any  more 
intelligent  and  progressive  work. 
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MI  CHI  Cr  AIT. 

Michigan  has  58,915  square  miles  of  territory  divided 
into  83  counties,  which,  in  turn,  are  subdivided  in  1,226  organized 
townships,  the  latter  being  the  units  of  rural  government.  The 
70,000  miles  of  public  wagon  roads,  which  serve  the  state,  are  all 
under  township  control,  except  certain  roads  in  counties  which 
voluntarily  vote  to  adopt  the  county  road  system  and  come  under  the 
direct  supervision  of  a county  highway  commission.  One  highway 
commissioner  is  elected  annually  in  each  township  for  a one-year 
term. 

Any  county  working  under  the  county  road  system,  or 
any  township,  whether  the  county  road  system  has  been  adopted  or 
not,  can  make  application  for  and  receive  state  reward,  when  the 
read  in  question  has  been  improved  in  conformity  with  the  state's 
specifications  and  accepted  by  the  State  Highway  department. 

The  Michigan  law  provides  for  state  rewards,  or  bounties, 
on  each  mile  of  accepted  road,  as  follows: 


Class  A,  Clay-gravel  road  $250.00 

Class  B,  Gravel  road  500.00 

Class  C,  St one -gravel  road  750.00 

Class  D,  Gravel-stone  road  750.00 

Class  E,  Macadam  road  ............ 1000. 00 


Michigan  law  is  unique  in  that  it  pays  a fixed  amount 
per  mile  regardless  of  the  cost  of  the  road.  The  minimum  width 
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of  metal  required  in  nine  feet,  making  a single  track  road.  While 
the  state  highway  department  recommends  and  urges  that  main  roads 
near  populous  centers  "be  paved  to  a width  of  15  or  16  feet,  it  can 
pay  no  more  reward  for  this  extra  width. 

The  Michigan  state  aid  law  became  operative  July  1,  1905 
and  the  following  figures,  giving  the  mileage  built  in  each  of 
the  last  five  years,  show  that  it  is  rapidly  increasing  in 


popularity. 

Year 

Miles  built 

Gain  per 

20  (5  months) 

Miles 

1905 

-- 

1906 

40 

20 

1907 

80 

40 

1908 

160 

80 

1909 

214 

54 

1910 

276 

62 

Total 

790 

On  July  1,  1910,  the  close  of  the  fifth  year  of  the 
Department,  there  had  been  completed  545.5  miles  of  road  at  a total 
cost  of  $1,732,995.32  on  which £392, 299  of  state  reward  were  paid. 
This  shows  that  the  average  cost  of  roads  of  all  classes  for  the 
first  live  years  was  $3,180  per  mile,  while  the  average  state  reward 
per  mile  was  $719,  or  approximately  22.6  per  cent  of  the  total 
cost  of  the  roads  built.  Roads  have  been  built  in  61  of  the  83 
counties  and  in  361  townships. 

The  legislature  has  appropriated,  all  told, $660, 000 
for  the  use  of  the  state  highway  department  during  its  first  six 


- 
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years,  ending  July  1,  1911;  $600,000  of  this  is  to  pay  state  rewards 
and  $60,000,  only  10  per  cent  of  the  money  paid  for  bonus , was  set 
apart  for  department  expenses, 

Michigan  is  not  as  well  supplied  with  road-building 
materials  as  many  other  states.  Gravel  is  not  very  well  distributed 
and  the  only  available  road  building  rocks  in  the  lower  peninsula 
are  quarry  limestone  and  field  cobbles.  The  only  guarries 
furnishing  limestone  are  in  the  southeastern  part  of  the  state, 
the  northern  part  of  the  "Thumb"  district  and  near  Petoskey. 

Cobbles  cover  only  very  limited  areas.  There  is  an  abundance  of 
trap  rock  in  some  parts  of  the  upper  peninsula,  but  thus  far  it 
has  not  been  used  extensively  any  great  distance  from  the  quarries. 
The  state  highway  department  is  attempting  to  get  a trap  rock 
crushing  plant  established  near  Marquette  prison  and  operate  by 
prison  labor. 

Of  the  545.5  miles  of  road  completed  on  July  1,  1910, 

54.5  per  cent  were  gravel,  43  per  cent  Macadam,  with  the  remaining 
2 l/2  per  cent  divided  among  the  various  combination  roads  on 
which  the  state  pays  reward. 

The  state  highway  department  has  taken  but  little  part  in 
advising  as  to  the  kinds  of  road  that  should  be  built,  within  the 
limitation  of  the  lav/.  In  most  localities  this  is  determined  by 
the  material  available.  In  the  interior  of  the  state  and  away 
from  large  centers  of  population,  gravel,  if  it  can  be  found  of 
fair  quality  and  within  team  haul,  has  generally  proved  the  most 
satisfactory  and  economical. 


Michigan  has  not  spent  as  much  in  departmental 
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supervision  as  most  other  states,  hut  it  has  he on  reasonably 
exacting  and  has  required  that  roads  of  all  classes  should  he 
brought  to  a fair  degree  of  excellence  before  the  state  reward  has 
been  paid. 

That  the  people  are  fairly  we 11  satisfied  with  the 
Michigan  law  is  clearly  shown  by  the  use  they  are  making  of  it. 
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UEW  JERSEY. 

New  Jersey  was  the  first  state  in  the  Union  to  put  into 
practical  operation  a system  of  state  aid  in  road  building.  The 
first  law  was  passed  in  1891,  and  amended  to  amplify  its  usefulness 
in  1892.  These  laws  placed  road  affairs  in  the  hands  of  the 
Secretary  of  Agriculture,  and  provided  state  aid  for  counties  in 
the  construction  of  improved  highways. 

In  1894  another  law  was  enacted  creating  the  Department 
of  Public  Roads  in  charge  of  a Commissioner  of  Public  Roads,  laws 
have  been  passed  from  time  to  time  since  then  to  meet  the  constantly 
changing  conditions.  One  of  these  in  1900  created  the  office  of 
State  Supervisor  of  Roads,  and  another  in  1909  provided  for  two 
deputy  supervisors. 

The  county  boards  of  "Chosen  Freeholders"  are  in  charge  of 
the  various  highways  of  the  state.  One  member  of  such  board  is 
elected  from  each  township.  ..'hen  a road  is  desired  to  be  improved 
! with  state  aid,  a petition  from  the  township  in  which  the  road  is 
I located,  is  presented  to  this  board,  ashing  that  the  road  be 
declared  a county  road.  If  the  commissioners  of  public  roads 
approve  the  petition,  the  contract  for  construction  may  be  let  by 
the  board  of  freeholders,  subject  to  the  commissioners  approval. 

The  Board  of  Chosen  Freeholders  must  appoint  a competent 
county  engineer  in  each  county  where  state  aid  is  given.  It  also 
appoints  a county  supervisor  who  superintends  the  work  of 
construction.  The  cost  of  construction  is  divided  among  the  state. 
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county,  and  to?/nship,  the  state  paying  one-third,  the  townships 
one-tenth,  and  the  county  the  balance.  The  culverts  and  bridges, 
under  the  lew  Jersey  law,  are  paid  for  by  the  counties. 

During  the  year  1909  the  construction  of  roads  were  as 

follows : 


Waterbound  Macadam,  27.701  miles  at  a cost  of  $237,884,21. 
Macadam  with  bituminous  binder,  29.784  miles  at  a cost  of 
$434, 583.12. 

Gravel  road,  38.393  miles,  at  a cost  of  $158,082.14. 


The  total  amount  paid  for  road  construction  during  1909 
was  $820,549.47,  and  for  repairs  and  maintenance  $1,039,822.71. 


During  1910  the  following  work  was  done: 


./aoerbound  Macadam  roads,  57,710  lineal  feet . .$101 , 035. 65 


Macadam  with  bituminous  binder,  306,034 

lineal  feet  ] 

Gravel  road,  142,031  lineal  feet  

Total  for  road  construction  


580,846.90 

143.265.63 

$825,148,18 


The  repairs  and  maintenance  of  the  roads  of  the  state  in 
1910  amounted  to  $1,421,746.87. 

The  roads  improved  in  New  Jersey  under  the  state  aid  law 
totaled  in  length,  1,562,2  miles  in  1910,  and  the  state  aid  given 

has  amounted  to  #3,059,882.70,  the  balance  of  the  cost  being  paid 
by  the  counties. 

Other  daoa,  such  as  cost  and  mileage,  administration,  etc, 
may  be  found  in  the  tables  following  later.  (See  index) 
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1TEV/  YORK 

The  first  state  aid  laws  in  Hew  York  were  in  1898  when  the 
"Higbie -Armstrong"  and  the  "Fuller-Plank"  laws  were  enacted,  which 
provided  among  other  things,  for  paying  road  taxes  in  cash  instead 
of  labor. 

In  1907  the  state  legislature  authorized  a bond  issue  of 
#50,000,000  for  road  improvement.  At  the  same  time  a committee 
of  the  legislature  was  appointed  to  draw  up  the  plans  of  a new  road 
law  to  take  the  place  of  the  old  laws  then  in  operation.  In  1908 
the  law  came  into  force  by  act  of  the  legislature  that  is  in  force 
at  the  present  time. 

The  law  of  1908  provides  for  the  improvement,  maintenance 
and  repair  of  the  roads  of  the  state.  These  roads  may  be  classified 
under  three  heads : 

1.  State  highways 

2.  County  highways 

3.  Town  roads 

The  state  highways  are  to  be  taken  care  of  by  the  state 
alone,  the  county  highways  by  the  state  and  the  county  jointly  and 
the  town  roads  both  state  and  town,  the  state  furnishing  at  least 
5O70,  provided  it  does  not  exceed  ^25.00  per  mile  per  year. 

In  1909  the  State  Commission  of  Highways  of  ITew  York  was 
organized,  as  provided  for  in  the  law  of  1908.  In  order  to  better 
systematize  the  work  the  state  was  apportioned  into  six  divisions, 
each  under  the  charge  of  an  engineer.  Besides  this  division  there 
are  five  bureaus  for  the  furthering  of  the  v/ork,  namely ; 
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1.  The  Bureau  for  the  Maint enanc e and  Repairs  of  State 
and  County  Highways. 

2.  Bureau  of  the  Supervision  of  Town  Highways. 

3.  Bureau  of  Audit  and  Finance. 

4.  Bureau  of  Plans  and  Surveys. 

5.  Bureau  of  Research. 

The  Bureau  for  the  Maintenance  and  Repair  of  state  and 
county  highways  is  under  the  direct  charge  of  the  First  Deputy 
Commissioner . There  are  three  methods  of  conducting  the  work: 
by  contract;  through  county  and  town  superintendents;  and  by  means 
of  a system  of  patrol,  which  covers  all  roads  that  have  been  improved 
by  state  aid. 

The  Bureau  for  the  Supervision  of  Town  Highways  is  under 
the  Second  Deputy  Commissioner.  The  work  of  this  bureau,  to  use 
the  words  of  the  law  of  1908,  "shall  relate  to  the  improvement, 
repair,  and  maintenance  of  town  highways  and  bridges"  and  "such 
other  and  further  duties  as  shall  be  imposed  upon  him  by  the 
commission. " 

The  financial  work  of  the  Highway  department  is  taken  care 
of  through  the  Bureau  of  Audit  and  Finance.  This  bureau  is  the 
purchasing  agent  for  the  supplies  required  in  the  different  parts  of 
the  work  of  the  State  Highway  Department. 

The  Bureau  of  Plans  and  Surveys  takes  care  of  the  plans 
of  the  completed  roads  also  the  official  maps  designating  the  state 
and  county  roads.  All  plans,  specifications  and  estimates  of  cost 
for  the  improvement  of  county  highways,  which  come  to  the  commission 
for  approval,  must  be  examined  by  this  department  to  assure 
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compliance  with  the  standard  forms  of  the  department  and  the 
.instructions  of  the  commission.  This  Bureau  also  looks  after  the 
bridges . 

The  Bureau  of  Research,  as  the  title  implies,  does  all 
the  testing  for  the  commission,  and  includes  the  chemical  laboratories. 

The  highway  law  of  1908  places  the  commission  in  close 
touch  with  the  condition  and  work  of  the  entire  road  mileage  in 
the  state  and  with  all  road  officials,  no  matter  what  their  rank. 

At  first  glance  Hew  York’s  highway  system  seems  to  be  very  complex; 
yet  a little  study  shows  it  to  be  very  simple,  and  one  that  other 
states  might  well  copy. 
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PEMSYL  VANIA. 

On  April  15,  1903  was  approved  an  act  of  Assembly  under 
which  the  State  Highway  Department  was  first  organized,  and  on 
May  1,  1905,  was  passed  an  act  under  which  the  department  was 
reorganized  with  a Commissioner,  Deputy  Commissioner,  Assistant 
Commissioner,  Chief  Clerk,  twelve  engineers,  four  draftsmen, 
six  book-keeper  and  clerks.  The  total  amount  appropriated  for 
reconstruction  work  has  been  $9,500,000,  covering  the  period  from 
1903  to  1911.  The  amount  appropriated  is  apportioned  to  the 
several  counties  according  to  the  number  of  miles  of  township  roads 
in  a county.  Ten  per  cent  of  the  appropriation  is,  however, 
set  aside  as  a maintenance  fund  to  be  --apportioned  to  the  townships 
and  counties  having  improved  roads,  according  to  the  number  of 
miles  of  improved  roads  in  the  township  and  county. 

All  surveys  and  plans  for  road  reconstruction  are  made 
by  the  department;  the  engineers  have  charge  of  such  surveys  and 
also  of  the  work  of  reconstruction®  Contracts  are  let  to  the 
lowest  approved  bidder  after  twenty  days'  advertisement  and  upon 
the  approval  of  the  county  commissioners  and  township  supervisors. 
The  state  pays  all  the  costs  of  administration,  seventy-five  per 
cent  of  the  cost  of  reconstruction  and  also  pays  a part  of  the 
cost  of  maintaining  improved  roads  not  to  exceed  seventy-five 
per  cent  of  the  average  annual  cost  of  maintaining  such  roads. 

Under  the  provisions  of  the  Act  of  May  1,  1905,  the 
State  highway  department  has  received  2,410  applications  asking 
for  state  aid  in  the  reconstruction  of  4,805  miles  of  township 
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roads  and  has  reconstructed  783  miles  of  road  at  a total  cost  of 
$8,911,044.70,  or  an  average  of  $11,380.64  per  mile  including 
drainage,  grading,  bridges,  stone  for  telford  foundation  and  for 
macadam  top  and  bricks  for  top,  together  with  the  damages  paid 
for  change  of  location  of  roads  and  for  engineering  and  inspection. 
Excluding  cost  of  bridges  the  roads  cost  $10,630.64  per  mile,  the 
total  cost  of  bridges  being  $557,250  or  $750  per  mile  of  road 
reconstructed.  The  average  cost  of  30  miles  reconstructed  with 
brick,  16  feet  wide,  is  about  $18000  per  mile  including  flush 
concrete  curbing  12  inches  by  12  inches  in  dimension. 

There  are  2,058  miles  of  road  in  the  state  that  have 
been  reconstructed  by  counties  and  townships  without  state  aid, 
but  to  which  the  State  contributes  a part  of  the  cost  of 
maintenance  not  exceeding  seventy-five  per  cent  of  the  average 
annual  cost  of  such  maintenance. 

There  are  97,940  miles  of  township  roads  in  the  state, 
under  the  care  of  4500  supervisors,  and  from  the  reports  received 
from  the  various  boards  of  township  supervisors  the  annual  average 
annual  cost  of  maintaining  the  dirt  roads  is  $45.44  per  mile  per 
annum,  or  a total  of  about  $4,500,000  per  annum,  with  but  little 
to  show  for  the  money  expended.  Many  townships  have  availed 
themselves  the  opportunity  offered  to  get  information  and 
assistance  along  the  lines  indicated  and  the  department  has 
practically  kept  a corps  of  engineers  and  draftsmen  busy  furnishing 
the  desired  information. 

The  administration  of  the  automobile  law  is  under  the 
state  highway  department  and  the  fluids  derived  from  the  reg^istra- 
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tion  of  motor  vehicles  are  paid  into  the  state  treasury  for  the  use 
of  the  highway  department,  hut  cannot  he  drawn  upon  until 
specifically  appropriated.  The  amount  received  from  40,018 
registrations  and  15,797  drivers  liscenses  in  1910  was  $321,365.62, 
the  cost  of  furnishing  the  tags  and  badges  and  of  administrating 
the  Division  was  $19 , 527.27.  One  of  the  uses  to  which  the  fund 
will  he  applied  is  that  of  the  maintenance  of  the  roads  reconstructed 
with  state  aid. 

The  people  in  Pennsylvania  are  enthusiastic  about  the 
subject  of  good  roads  and  from  every  corner  of  the  state  demands 
are  being  made  for  better  highways,  for  it  means  better  schools, 
more  social  life,  with  a tendency  to  keep  the  young  people  on  the 
farm. 


31- 


RHODE  I 3 LAUD . 

The  first  state  highway  work  taken  up  by  Rhode  Island 
was  in  1892  when  the  state  legislature  appointed  a commission  to 
investigate  the  conditions  of  roads  throughout  the  State.  Nothing 
was  ever  accomplished  by  this  commission  for  various  political 
reasons.  At  the  same  time  a law  was  passed  providing  for  the 
building  of  sample  half  mile  sections  of  road  in  various  counties. 
The  State  was  to  pay  two-thirds  of  the  cost  of  these  roads  and 
the  town  (township)  where  the  road  was  built  was  to  pay  the  other 
part.  These  half  mile  sections  of  road  cost  about  $19,000  to 
construct,  and  on  account  of  this  seemingly  great  expense  it  was 
hard  to  get  the  towns  (townships)  interested,  so  the  work  was 
gradually  dropped.  This  work,  however,  was  not  under  the  authority 
of  the  commission. 

In  1901  the  first  really  important  road  law  was 
enacted.  It  provided  for  the  appointment  of  a state  board  of  public 
roads.  Their  work  for  the  first  year  was  to  be  preliminary.  They 
were  to  prepare  a plan  of  construction  that  would  include  the  whole 
state,  having  special  reference  to  the  main  highways  and  to  the 
cc ..meet ion  of  these  main  highways  with  the  main  thoroughfares  of 
adjoining  states.  This  work  was  not  to  require  any  assistance 
from  the  towns  (townships),  the  State  bearing  the  entire  expense. 

As  soon  as  the  State  improved  a road  it  became  a state  road  to  be 
maintained  by  the  State. 

During  the  two  years  after  the  board  of  public  roads 
was  appointed,  members  of  the  board  visited  states  having  state 
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highwa y commissions,  in  order  to  learn  the  different  systems  of 
road  "building  in  the  different  states,  thereby  taking  advantage 
of  the  experience  of  others. 

At  the  January  session  of  the  board  in  1903  it  was 
recommended  that  fifteen  of  the  principle  highways  of  the  State 
be  adopted  as  state  highways  and  that  $100,000  be  appropriated 
for  the  construction  and  improvement  of  these  roads  during  this 
year.  The  money  was  given  and  the  work  was  commenced  at  once. 

During  this  first  year  18.89  miles  of  road  7/ere 
built,  the  greater  part  of  which  were  completed.  The  average 
contract  price  was  $4,962  per  mile  for  a section  of  14-foot 
Macadam  with  a three-foot  gutter.  These  roads  were  built  of  trap 
rock,  the  best  native  stone  in  Rhode  Island. 

Many  mistakes  were  made  during  the  first  two  or 
three  years,  but  as  road  building  is  largely  a matter  of  experience, 
the  work  was  gradually  put  on  an  economic  basis.  Ho  two  roads 
are  alike,  for  all  vary  in  grade,  amount  of  travel,  lay  of  the 
sub-soil  and  in  the  matter  of  drainage.  Besides  the  natural 
differences  to  overcome,  it  was  necessary  to  make  a study  of 
labor  conditions,  to  organize  an  engineering  force,  and  to  consider 
problems  of  inspection.  As  in  the  case  of  other  states,  specifica- 
tions were  drawn  and  given  to  the  men  on  the  work. 

Today,  Rhode  Island  has  50 fo  of  the  roads  of  the  state 
improved,  which  is  the  highest  percentage  of  any  state  in  the  union. 


. 
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WORK  OF  THE  UNITED  STATES  OFFICE  OF  PUBLIC  ROADS . 

During  the  year  1910  the  office  of  Public  Roads, 
which  was  started  a number  of  years  ago,  has  continued  giving 
instruction  in  the  methods  of  road  building,  peculiarly  adapted  to 
different  localities.  This  instruction  is  given  by  the 
construction  of  sample  roads  built  at  local  expense  under  the 
supervision  of  an  engineer  from  the  office.  These  results  show 
the  magnitude  of  the  work.  In  1910,  1,007,  570  square  yards  of 
road,  equivalent  to  about  114  miles  of  road,  15  feet  wide,  were 
constructed.  This  shows  an  increase  of  938,570  square  yards  over 
the  work  done  in  1909.  It  is  not  the  object  of  the  office  to  make 
a record  of  construction,  but  rather  that  these  sample  roads 
should  be  a miniature  school  of  highway  building.  There  were  55 
of  these  object  lesson  roads  in  1910,  comprising  10  different 
methods  of  construction. 

It  is  the  practice  of  the  office  to  inspect  from  time 
to  time  the  various  experimental  roads,  and  to  find  out  what  has 
been  the  effect  of  their  construction  upon  the  people  of  the 
locality.  During  the  last  year  22  miles  of  these,  aggregating 
22  object  lesson  roads,  were  inspected  and  it  was  found  upon  the 
reports  of  the  local  officials  that  these  22  short  sections  of 
road  had  directly  resulted  in  the  building  of  730  miles  of  like 
highways  and  had  brought  about  the  expenditure , through  bond 
issues,  of  $1,500,000. 

The  advisory  work  of  the  office  covers  a wide  field, 
relating  to  construction  of  various  types  of  road,  surveys,  use  of 
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convicts  in  road  work,  "bridge  construction,  maintenance,  use  of 
the  split  log  drag,  road  materials,  effect  of  automobiles  on 
roads,  the  issueing  of  bonds  for  road  improvement,  the  drainage  of 
roads,  and  other  work  along  similar  lines. 

The  educational  work  of  the  office  is  carried  on  by 
means  of  a lecture  program.  These  lectures  are  in  almost  all 
cases  given  by  the  same  men  who  actually  direct  the  investigation 
work  and  construction  and  maintenance  of  the  object  lesson  roads. 

In  the  year  1910,  523  lectures  were  given,  showing  an  increase  of 
358  over  the  year  before. 

The  office  has  greatly  enlarged  and  broadened  the 
project  relating  to  the  instruction  of  engineer  students  in 
practical  methods  of  road  construction  and  maintenance.  The  plan 
provides  each  year  for  the  appointment  of  graduate  engineers  to 
the  position  of  civil  engineer  student,  luring  the  first  year 
these  students  are  given  a most  thorough  training  in  all  branches 
of  the  work  and  in  many  cases  are  kept  as  junior  highway  engineers. 
The  office  has  a constant  demand  for  suitable  young  engineers  to 
take  charge  of  road  improvement  in  various  states  and  counties. 

The  idea  is  to  train  a certain  number  each  year  with  the 
expectation  that  the  result  will  in  time  have  a very  material 
bearing  upon  the  progress  of  road  improvement. 

In  the  routine  of  testing  and  examination  of  road 
materials  great  progress  has  been  made  along  established  lines. 

The  total  number  of  samples  tested  during  1910  was  1,  168,  an 
increase  of  59%  over  the  number  received  and  tested  during  the 
year  before.  In  addition  to  these  routine  tests,  investigations 
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were  made  with  a view  to  the  using  of  slag  and  other  by-products 
in  road  building,  and  these  were  extended  to  comprise  field 
experiments  on  short  sections  of  road  at  Youngstown,  Ohio,  and 
Ithaca,  H.  Y.  These  investigations  have  developed  the  fact  that 
practically  all  the  basic  open-hearth  slags  are  well  adapted  to 
road  construction,  especially  when  used  as  binding  materials. 

These  investigations  have  brought  such  good  results  that  they  will 
be  continued  on  a much  larger  scale. 

The  culverts  and  bridges  for  the  public  highways  are 
also  receiving  their  share  of  attention.  The  purpose  of  this 
division  of  the  office  is  to  give  any  desired  information  on  any 
of  this  work,  and  to  furnish  skilled  supervision  in  construction. 

During  the  last  few  years  the  work  of  the  office 
relative  to  the  investigation  of  the  problems  of  dust  prevention 
and  road  preservation  has  advanced  rapidly. 

Through  its  laboratory  work,  the  office  has  been  able 
to  offer  valuable  advice  in  regard  to  specifications  for 
bituminoxis  road  binders,  and  in  many  instances  to  frame  such 
specifications  upon  request  of  various  public-service  bodies. 

Many  of  the  state  highway  commissions  have  profited  by  this 
opportunity. 

Investigations  have  also  been  carried  on  relative  to 
the  corrosion  of  iron  and  steel,  and  several  of  the  manufacturers 
have  been  induced  to  produce  a practically  pure  iron  for  culverts 

and  pipes.  While  it  is  not  possible  to  produce  an  iron  that  will 
be  entirely  free  from  rust,  it  is  found  that  these  pure  grades  of 
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metal  give  much  better  service. 

In  connection  with  other  investigation  work,  much  has 
been  done  in  the  development  of  oil- cement  concrete.  Portland 
cement  concrete  is  rapidly  becoming  a universal  building  material. 

It  has  been  found  during  laboratory  investigations  that  it  is 
possible  to  mingle  mineral  oils  with  concrete  while  it  is  still 
wet  and  before  it  is  laid  or  molded  in  the  forms,  so  that  the 
material  may  thus  be  rendered  water  proof;  thus  overcoming  the 
objection  that  arises  from  the  concrete  being  porous.  Several 
pieces  of  road  surface  have  already  been  improved  by  oil  cement 
concrete.  In  addition  to  this  a bridge  surface  has  been  constructed 
of  this  material  in  Hew  Jersey.  Up  to  the  present  time  these 
surfaces  are  giving  satisfaction,  but  this  part  of  the  work  is 
yet  in  an  experimental  stage  and  the  results  obtained  should  not 
be  considered  conclusive. 

The  following  plate3  taken  from  Bulletin  ho.  36  of 
the  Office  of  Public  Eoads  will  illustrate  something  of  the  work 
being  done  by  the  exhibition  trains  that  are  giving  demonstrations 
of  practical  road  building  in  various  parts  of  the  country.  These 
models  were  first  shown  by  the  office  at  the  Alaska- Yukon-Pacific 
Exposition  as  a part  of  the  Federal  Governments  exhibit,  and  since 
then  have  been  shown  at  expositions  and  state  fairs  all  over  the 
United  States.  The  models  are  standard  types,  and  respresent  the 
most  modern  construction  known  to  the  engineering  science® 
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Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No  36. 


Plate 


Fig.  1.— Model  of  an  Earth  Road,  Showing  Split-Log  Drag  and  Road  Grader  in 

Operation. 


Fig.  2.  Model  of  Portable  Crushing  Plant  in  Operation. 
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Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  36. 


Plate  V. 


Model  of  a Gravel  Road. 
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Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  36. 


Plate  VII. 


Macadam  Road,  Rock  Creek  Park,  District  of  Columbia. 
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Office  of  Public  Roads,  U.  S.  Dept  of  Agr.,  Bui.  No.  36.  PLATE  XI. 


Model  of  a Bituminous  Macadam  Road— Prepared-Filler  Method. 


Office  of  Public  Roads,  U,  S,  Dept,  of  Agr.,  Bui.  No.  36. 


Plate  XII. 


— «"  - 
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Model  Showing  Maintenance  of  Macadam  Roads— Surface  Treatment. 
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G OH 01 US I ON. 


1 


At  the  present  time  there  are  twenty-six  states  which  have 
a state  highway  commission  of  some  form.  Of  these  twenty-six 
commissions,  only  those  have  been  reviewed  at  length  which  were 
considered  as  being  representative  of  the  various  forms,  fables  I 
and  la  of  the  Appendix,  which  have  been  compiled  from  the  various 


state  laws  and  from  information  given  by  state  officials,  serve 
the  purpose  of  general  comparison  of  the  administrations  and 
finances  of  the  different  states,  fables  II  and  III,  of  the 
appendix,  show  the  mileage  of  the  different  kinds  of  roads,  the 
amount  done  by  the  various  commissions  and  the  cost  data  on  same. 

fhe  financial-aid  road  laws  vary  greatly  in  their  character. 


but  their  intention  is  in  all  cases,  to  provide  some  body  who  can 
efficiently  supervise  the  construction  of  those  roads,  of  which 
part  or  all  the  cost  is  paid  by  the  state. 

I fhe  twenty-six  states  which  have  adopted  state  aid  may  be 

conveniently  divided  into  two  classes,  in  which  the  laws  may  be 
called  "strong"  and  "weak"  respectively.  In  the  first  class,  which 
comprises  Alabama,  California,  Connecticut,  Maine,  Maryland, 
Massachusetts,  Michigan,  Minnesota,  New  Hampshire,  New  Jersey, 

Hew  York,  Pennsylvania,  Utah,  Virginia,  and  Wisconsin,  15  states  in 
all,  an  extensive  plan  of  road  building  has  been  entered  into  and 
| large  sums  of  money,  which  is  appropriated  by  bond  issue  or  special 
| appropriation,  is  being  spent  annually  on  this  work. 

Eleven  other  states,  Arizona,  Colorado,  Idaho,  Louisiana, 

| Missouri,  Nevada,  New  Mexico,  Ohio,  Rhode  Island,  South  Dakota  and 
Vermont,  render  financial  aid  to  their  various  counties,  and  in 
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the  case  of  Hhode  Island,  as  before  explained  towns,  but  the  work 
is  not  so  progressive  nor  pushed  so  hard  as  it  is  in  the  states 
named  above. 

Another  class  of  state  aid  takes  the  form  of  so-called 
advisory  commissions,  and  is  in  force  in  Iowa,  Illinois,  Kansas, 
North  Carolina,  Oklahoma  and  Washington.  These  bodies  have  the 
same  function  as  the  United  States  Office  of  Public  Roads.  (See 
Index,  for  work  of  U.  S.  Office  of  Public  Roads). 

The  personnel  of  the  different  commissions  is  extremely 
varied,  as  may  be  noted  under  the  head  -"Composition”  in  Table  I. 
For  purposes  of  comparison  the  various  types  may  be  divided  as 
shown  below. 


TABLE  SHOWING  PERSONNEL  OP  VARIOUS  STATE  HIGH'/ AY  COMMISSIONS. 
Ex-officio  and  citizens  Citizens 

No 


Single 
Commissioner 


Ex-officio  Salary 
Idaho  Alabama* 

Iowa;' 

Missouri 

Nevada 

New 

Hampshire 

New 

Mexico 

North 

Carolina 


Salary  No  Salary  Salary  Salary 

Maryland  Illinois  California  Connecticut 

New  York  Minnesota  Colorado  Maine 

Virginia*  Rhode  Island  Louisiana  Michigan® 

Washington  Wisconsin*  Massachu-  New  Jersey 

setts 

Ohio 

Oklahoma 

Pennsylvania 

Vermont 


* Includes  professors  from  various  colleges  in  the  state. 
°Elected.  All  others  in  this  class  are  appointed. 


' - 
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In  the  remaining  16  states,  Arkansas,  Deleware,  Florida,  Georgia, 
Indiana,  Kentucky,  Mississippi,  Montana,  Nebraska,  North  Dakota, 
Oregon,  South  Carolina,  Tennessee,  Texas,  West  Virginia,  and 
Wyoming,  the  states  have  no  authority  over,  nor  financial  interest 
in,  any  but  purely  state  roads,  which  are  very  limited  in  extent 
and  cared  for  by  the  various  officials  connected  with  the  state 
government,  but  not  devoted  exclusively  to  highway  matters.  In 
Georgia  and  Wyoming,  convict  labor  is  contributed  by  the  state 
to  aid  the  counties,  but  in  Wyoming  this  aid  is  very  limited.  In 
Delaware  there  are  state  highway  commissioners  appointed  for  two 
of  the  three  counties,  but  their  duties  in  connection  with  the  state 
roads  are  very  slight.  Aside  from  these  exceptions,  all  of  the 
above  named  16  states  cling  to  the  old  county,  town  or  highway 
district  administration. 

In  nearly  every  one  of  these  states  there  is  a marked 
agitation  for  the  adoption  of  some  State  action  with  reference  to 
good  road  construction  and  usually  for  financial  aid.  In  a few 
states  this  agitation  has  reached  the  legislature  in  the  form  of 
a bill  which  may  be  expected  to  be  enacted  into  law  in  the  present 
year*.  Until  such  laws  are  passed,  however,  it  will  serve  no  useful 
purpose  to  record  their  contents  here. 


*1912. 
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7~bb/e  H Continued  Public  Road  nmieaqe  in  the  U.  3.  in  1904  and  190 9 
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T'AB  LEL  JH  Average  cost  per  mile  of  improved  roads  in  various  states  in  1903. 


State 

Sand-clay 

Gravel 

Macadam 

Bituminous 

Jhell 

Marl 

Earth. 

Alabama 

* 680 

* 14-63 

* 2 525 

*15  250 

$ 

* / 75 

Arkansas 

940 

3 250 

27LS 

Cal  i for  n ia 

412. 

1.3  7 5 

5 375 

Q 57S 

. - • 

Colorado 

1.4  7S 

600 

Conned  icut 

54/2 

8 220 

Oe/eiware 

6 650 

IO  120 

F~/orida 

629 

3.900 

3 112 

3166 

3 II 2 

7 66 

Georgia 

387 

I 250 

2 275 

700 

Idaho 

Illinois 

Indiana 

1 687 

2 657 

Iowa 

K a no  ao 

78  S 

4 070 

Kentucky 

LOU 

2 158 

Louisiana 

6 54 

2,100 

3 000 

too 

Maine 

3 687 

9 022 

19  681 

3 691  * 

Mary  land 

\775 

/ OOO 

8 192 

2064 



600 

Massac  h use  tts 

7451 

9 7 14 

Michigan 

1843 

4346 

Minnesota 

766 

94  6 

J 280 

27  5 

Mississippi 

2 058 

5 135 

97 

Missouri 

1 0Z3 

3 338 

2 7 S 

Montana 

600 

300 

Me  bra  ska 

9 33 

6 OOO 

8 448 

lieu  a da 

/Y-  Hampshire 

2 352 

5,016 

New  Jersey 

43)7 

& 746 

9 9 30 

New  Mexico 

New  York 

5 350 

9 496 

N ■ Carolina 

SO  6 

t 006 

4 020 

N - Dakota 

Ohio 

1 909 

4,580 

7 766 

Oklahoma 

039 

3.750 

Oregon 

1940 

3.491 

Pen  n s y Ivan  i a 

1 575 

9 164 

IO  OOO 

Rhode  Island 

S.  Carolina 

415 

1 133 

3 252 

3 Dakota 

Tennessee 

1,0  so 

/ 697 

2 727 

Texas 

595 

/ 706 

2 160 

6 000 

Utah 

7/d 

2 188 

5000 

Vermont 

l GOO 

Virginia 

GOT 

2 200 

4920 

Washington 

Z GOO 

7 600 

W.  Virginia 

5414 

Wisconsin 

800 

1 135 

2 976 

Wyomi  nq 

flverage. 

7ZJ 

2 04 7 

4 989 

10  343 

3 056 

3 \\z 

30  3 . 

Not  used  m getting  a verage  of  this  Column* 


. 
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fig.  2.— Quartzite  Quarry,  near  New  Ulm,  Minn. 


67- 


Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  40.  PLATE  III. 


Fig.  1.— Crushing  Plant  at  Quartzite  Quarry,  New  Ulm,  Minn. 


I 
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Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  40. 


Plate  IV. 


Fiq.  1.— Railroad  Through  Granite,  near  the  Chicago,  Milwaukee  & St.  Paul 
Depot,  East  Granite  Falls,  Minn. 
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Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  40.  PLATE  V 


Fig.  1.— Trap  Rock  Cut  at  Taylors  Falls,  Minn. 


Fig.  2.— Trap  Dyke  at  Carlton,  Minn. 
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Fig.  1.— Street  Cut  Through  Slate  Rock,  Carlton,  Minn. 


Fig,  2.— Experimental  Gumbo  Road,  near  Crookston,  Minn. 


Office  of  Public  Roads,  U.  S.  Dept,  of  Agr.,  Bui.  No.  40. 


Plate  VI. 


Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture.  PLATE  XI. 
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The  Split-Log  Drag. 

[See  Farmers’  Bulletin  321.  The  use  of  the  split-log  drag  on  earth  roads.] 


West  Side  Trunk  Line. 
Grave)  road  in  Carroll. 


Yearbook  U.  S.  Dept,  of  Agricu  Iture,  1904. 


Plate  XXXII. 


Fig.  1.— Poplar  Corner  Road,  Built  June,  1901. 

[This  portion  of  the  road  was  built  of  rounded  water-worn  material  and  is  in  bad  repair.] 


Fig.  2.— Poplar  Corner  Road,  Built  June,  1901. 

[This  portion  of  the  road,  built  of  novaeulite,  has  received  no  repairs  and  is  in  perfect  condition.] 
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Yearbook  U.  S.  Dept,  of  Agriculture,  1904.  PLATE  XXXIII. 


Fig.  1.— The  Evolution  of  a Country  Road— 1.  April  15,  1904. 
[At  this  point  the  road  was  straightened  and  placed  on  better  ground.] 


Fig.  2.— The  Evolution  of  a Country  Road— 2.  May  18,  1904. 
[Finishing  up  the  grade  of  the  newly  opened  road.] 


Yearbook  U.  S.  Dept,  of  Agriculture,  1904, 


Plate  XXXIV. 


Fig.  1.— The  Evolution  of  a Country  Road— 3.  May  18,  1904. 
[Rolling  the  grade  with  the  10-ton  steam  roller.] 


Fig.  2.— The  Evolution  of  a Country  Road— 4.  May  19,  1904. 

[First  course  of  stone,  4 inches  thick,  applied;  now  being  rolled.] 
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Fig.  1.— The  Evolution  of  a Country  Road— 5.  December  5,  1904. 

[Team  drawing  12  bales  of  cotton  over  finished  road  where  only  2 were  drawn  before.] 


Fig.  2.— Concrete-Steel  Culvert,  5 Feet  Square;  10-ton  Roller. 


Yearbook  U.  S.  Dept,  of  Agriculture,  1904. 


Plate  XXXV. 


Yearbook  U.  S.  Dept  of  Agriculiure,  1904. 


Plate  XXXVI. 


Fig.  1.— Hauling  Road  Material  with  Traction  Engine. 

[Four  cars,  each  holding  5 cubic  yards;  engine  taking  water.] 


Fig.  2.— Campbells  Levee  Road  in  January,  1905. 

[Road  was  improved  in  1894;  repairs  have  cost  only  833  per  mile  per  annum  since.] 


an  Example  of  what  Improved  Highways  are  Helping  to  do  for  New  Hampshire. 

At  Bretton  Woods,  near  the  base  of  Mount  Washington,  on  the  west  side  of  the  mountain. 


West  Side  Trunk  Line. 

Laying  bottom  course  stone  at  Hinsdale. 


Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  II. 


2 3 

X f 
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Bui.  42,  Office  of  PuDlic  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  V. 


J 


West  Side  Trunk  Line. 

Under  construction.  North  of  Keene.  Gravel.  Creases  are  due  to  grooved  roller  used  in  compacting  the  gravel. 


West  Side  Trunk  Line,  Cutting  off  sharp  curve.  North  of  Keene.  Looking  North. 

Old  road  went  around  this  point  to  the  right  and  then  turned  again  sharply  to  the  left.  Deep  ravine  on  right. 


West  Side  Trunk  Line  at  Gilsum. 


West  Side  Trunk  Line.  Gravel  Road  at  Marlow. 

Showing  guard  rail  on  edge  of  embankment  and  to  guard  end  of  culvert. 


Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  IX. 


West  Side  Trunk  Line.  Gravel  Road  at  Marlow. 

Showing  atone  wall  along  side  of  the  road.  A typical  scene  along  New  Hampshire  highways. 
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Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  XII. 


Fig.  1 .— A Road  in  Arkansas  that  has  Not  Been  Dragged  with  a Split-Log  Drag. 


Fig.  2.— A Road  in  Arkansas  that  has  Been  Dragged  Systematically  with  a 

Split-Log  Drag. 

The  two  views  were  taken  at  a fork  in  the  road  and  are  within  500  feet  of  each  other.  It  pays  to 
drag  earth  and  gravel  roads. 


Mixing  Sand  and  Clay  in  Florida. 

[See  Farmers'  Bulletin  311,  U.  S.  Department  of  Agriculture.] 


4i t,. 


Bui.  42,  Office  of  Public  Roads.  U.  S.  Dept,  of  Agriculture. 


Plate  XV, 
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Bui.  42,  Office  of  Public  Roads,  U,  S.  Dept,  of  Agriculture. 


Plate  XVII 


Merrimack  Valley  Trunk  Line  Between  Concord  and  Nashua. 

Showing  that  a heavy  surface  oil  treatment  stands  the  automobile  traffic  better  than  horse-drawn  traffic  Wheel  tracks  are  in  good  condition.  Path  in  center 
b J is  cut.  up  by  calks  on  horseshoes.  (Compare  with  Plate  XVIII.) 
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Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  XIX. 


Fig.  1 .—Construction  of  Bituminous  Macadam  by  the  Penetration  Method. 

Hot  bitumen  being  poured  over  the  top  course  stone.  On  Trunk  Line  road  from  Rockland 

to  Rockport,  Me.,  1910. 


Fig.  2.— Construction  of  Bituminous  Macadam  by  the  Mixing  Method. 


Hot  bitumen  is  mixed  with  the  top  course  stone  (also  heated)  before  it  is  placed  on  the  road. 
Ithaca,  N.  Y.,  1909.  Both  of  the  above  views  are  of  experimental  roads  built  under  the 
supervision  of  the  Office  of  Public  Roads. 


Bituminous  Macadam  Under  Construction  by  the  Penetration  Method  at  Ithaca,  N.  Y„  1909. 

No  repairs  since  and  the  road  is  in  excellent  condition  after  two  years  of  service.  Built  under  the  supervision  of  the  Office  of  Public  Roads. 


Merrimack  Valley  Trunk  Line  Between  Nashua  and  Concord. 


/ 
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Plate  XXIV. 


Merrimack  Valley  Trunk  Line  at  Boscawen. 


3ul.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  XXV. 
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Dixville  Notch,  Looking  West. 

On  the  route  from  Umbagog  Lake  to  Colebrook. 
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Jefferson  Notch  Road  During  Construction. 
(Compare  with  Plate  XXVIII.) 


Bul.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 
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East  Side  Trunk  Line.  Thirteen-Mile  Woods  in  Erroll.  Before  Construction. 
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Jefferson  Notch  Road  After  Construction. 

(Compare  with  Plate  XXVII.) 


Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  XXVIII 


Road  near  the  Top  of  Mount  Washington,  on  the  East  Side  of  the  Mountain. 

The  view  shown  in  Plate  1 was  taken  directly  west  of  this  location  on  the  other  side  of  the  mountain.  The  cog  railroad  also  runs  up  the  .vest  side  of  the  mounter 
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A Summer  Home  in  New  Hampshire. 

d along  a State-aid  road,  Lovells  Mountain  in  the  distance.  Good  highways  and  the  automobiles  make  these  resting  places  accessible.  People  from 

Illinois  spending  the  summer  in  New  Hampshire, 
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Plate  XXXIII. 


East  Side  Trunk  Line  at  North  Conway,  Looking  North. 


East  Side  Trunk  Line  at  Intervale,  Looking  North. 

Mount  Washington  may  be  seen  to  the  left  in  clear  weather  from  this  place. 


East  Side  Trunk  Line,  Looking  North,  at  Lake  Chocorua. 
Mount  Chocorua  in  the  distance. 


This  road  has  been  maintained  with  a split-log  drag  and  is  one  of  t he  best  in  the  State.  A fine  example  of  what  good  roads  can  help  to  do  for  New  Hampshire. 


ALONG  THE  OCEAN  BOULEVARD,  LOOKING  NORTH. 
Hepair  work  under  way  with  oil  and  gravel. 


Along  the  Ocean  Boulevard. 


Along  the  Ocean  Boulevard. 


Bui.  42,  Office  of  Public  Roads,  U.  S.  Dept,  of  Agriculture. 


Plate  XLI 


See  4,  page  26. 
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